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(54) Title: NOVEL ALUMINA HYDRATE PARTICLES ALUMINA HYDRATE PARTICLE DISPERSION SOL AND LIQUID 
COATING FOR FORMING INK-RECEIVING LAYER AND SUBSTRATE HAVING INK-RECEIVING LAYER 

vo 

O (57) Abstract: Alumina hydrate particles having a composition represented by the formula: MjO • y(NH4)20 • AljO • zHjO wherein 
SO [2 X 10^ ^ X g 25 X 10-^. 0. 1 X 10-" ^ y ^ 20 X 10^, 0.6 g z ^ 2.5, and M is an alkali metal], having an average particle diameter 
^ of 0.02 to 0.2 // m and a total pore volume in a range of 0.5 to 1.5 ml/g provided that the total pore volume of the pores having a 
^ pore diameter of 1 5 to 30 nm is 0.3 to 1 .0 ml/g. The alumina hydrate particles have a greater pore volume together with a specific 
O range of pore diameter, and a high concentration dispersion sol prepared therefrom exhibits a low viscosity and high transparency 
Q The alumma hydrate particles can be used for forming an ink-receiving layer which provides high stability of dyes, rapid absorption 
^ and a large absorption volume for an ink, and no occurrence of bleeding. 
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Form PCT/lPEA/409 (cover sheet) (July 1998) 




INTERNATIONAL PRMIWINARY EXAMINATION REPORT 



^emationat application No. 

PCT/JPOO/05334 



1. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages ^ ^ 



□ 



, as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages ^ 

pages 

pages ^ 



, as originally filed 

. filed with the demand 



, filed with the letter of 



2 With regard to the language, all the elements marked above were available or ftirnished to this Authority in the language in which 
* the international application was filed, unless otherwise indicated under this item. I 
These elements were available or furnished to this Authority in the following language wniwi la. 

rn the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
I I contained in the international application in written form. 
I I filed together with the international application in computer readable form. 
I I furnished subsequently to this Authority in written form. 
I I furnished subsequently to this Authority in computer readable form. 

□ The statemcm that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. EH The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos _ 

I I the drawings, sheets/fig . 



m This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
5. 1 — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacemeni sheets which have been furnished to the receiving Office in response to ^f'^''^^^^^^ 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. J 7). 

*♦ Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-7 



1, 3-7 



1-7 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1: EP, 849223, Al (Asahi Glass Co., Ltd. ) ^ 24 
June 1998 (24.06.98) 



1) The invention set forth in Claim 2 does not involve 
an inventive step in the light of Document 1 cited in the 
international search report. 

Document 1 discloses a process for producing 
hydrated alumina by preparing an alumina hydrogel by 
neutralization of an aqueous solution of an aluminate of 
an alkali metal or an aqueous solution of an aluminium 
salt, filtering, adding an alkali to the resulting 
hydrogel in order to adjust the pH to 10, flocculation by 
holding at 95-97''C for 48 hours (equivalent to the 
"ageing" in the invention in the present application) , 
followed by addition of acetic acid to deflocculate and 
prepare an alumina sol, and then drying of said sol. 
Document 1 also mentions that impurities such as alkali 
metals are preferably removed from the alumina gel. 

Document 1 does not indicate that the alumina 
hydrogel is washed with water and/or ammonia water, but 
washing in order to remove impurities is common practice 
within the art, and a person skilled in the art could 
easily conceive of washing with water and/or ammonia water 
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in order to remove impurities from the alumina hydrogel. 

2) The inventions set forth in Claims 1 and 3-7 involve 
an inventive step relative to the documents cited in the 
international search report. Document 1 does not disclose 
hydrated alumina which contains specified quantities of 
alkali metals and ammonium ions and have a specified pore 
volume and pore diameter, and these features could not be 
easily deduced by a person skilled in the art. 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

In the inventions set forth in Claims 1 and 3-7, 
ammonia and an alkali metal are essential components in 
specified proportions. 

However, the description presents a process for 
producing hydrated alumina particles in which there is a 
sequence of steps involving preparation of an alumina 
hydrogel by neutralization treatment of an aqueous 
solution of an aluminate of an alkali metal or an aqueous 
solution of an aluminium salt, filtering, washing with 
water and/or ammonia water, ageing, def locculation with 
acid and drying. 

In the aforementioned production process, neither 
ammonia nor an alkali metal is essential as a starting 
material or in the treatment process (when starting from 
an aqueous solution of aluminium salt and washing with 
water alone), and there is no treatment to provide 
specified quantities of ammonia and an alkali metal. 
Therefore, it is unclear how the hydrated alumina 
particles in the inventions set forth in Claims 1 and 3-7 
are obtained by the aforementioned production process. 

Similarly, the invention set forth in Claim 2 is not 
fully supported in the description, when neither ammonia 
nor an alkali metal is used as a starting material or in 
the treatment process, and no treatment is performed to 
provide specified quantities of ammonia and an alkali 
metal 
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Relevant to claim No. 
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EP, 849223, Al (ASAHI GLASS COMPAITY LTD.) , 
24 J\ine, 1998 (24.06.98), 

Claims; page 4, line 57 to page 5, line 6; example 1 

& iJP, 10-236820, A 

Claims; Par. No. [0037]; example 1 

&JP, 10-231120, A Sc US, 6048470, A 
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1,3-7 
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EP, 934905/ A2 (CANON KABUSHIKI KAISYA) , 
11 August, 1999 (11.08.99), 
Full text 

& JP, 11-286171, A 
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1-7 


1 1 Further documents are listed in the condnuadon of Box C 


1 1 See patent family annex. 
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cited to establish the publication date of another citation or other 
special reason (as specified) 

**0'' document refeiiing to an oral disclosure, use, exhibition or other 
means 

**?" docximent published prior to the intemauonal filing date but later 
than the priority dale claimed 


T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
imderstand (he principle or theory underlying the invention 

"X" docimient of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 
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Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



I. Q Claims hlos.: 

because they relate to .subject maner not required to be searched by this Authority, namely: 



2. n Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. n Claims Nos.: 

because they arc dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 

Inventions of claims 1 and 3 to 7 have technical features of alumina 
hydrate particles having a specific compositiion cind a specific pore diameter 
and pore volume, said alumina hydrate particles comprising, as essential 
components, ammonia and an alkali metal in an specif ic proportion. Whereas, the 
invention of claim 2 relates to a method for producing alumina hydrate particles, 
and has technical features of carrying out the steps of preparation of axi alumina 
hydrogel, filteration, washing, aging, def locculation by an acid, and drying, 
in this order. And, the invention of claim 2 does not need the use of ammonia 
and an alkali metal as a material or in one or more of above steps (the washing 
step includes a washing by water alone) , and also does not comprise the treat:ment 
for incorporating ammonia and an alkali metal in an specific proportion into 
-alumina hydrate particles. Therefore, the invention of claim 2 does not relate 
to a method for producing the alumina hydrate particles according to claim 1. 
Accordingly, the present claims include two inventions, that is, an invention 
. according to claims 1, 3 to 7 . and an invention according to claim 2. 



1. As all required additional search fees were timely paid by the applicant, this intemadonal search report covers all searchable 
claims. 

2. ^] As all searchable claims could be searched without effort justifying an addiuonal fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



n No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first nientioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

I ] No protest accompanied the payment of addiuonal search fees. 
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